several bottlenecks to service quality improvements in Ghana [10] . Studies on patients' expressions of quality and satisfaction based on clinical outcomes, as well as on patients' perceptions of previous health care services received have been published [9, [12] [13] [14] [15] [16] [17] . A recent study that assessed health insurance effects on perceived and technical quality of health facilities emphasized the need to actively promote patients' education as well as comprehensive efforts towards improving health service utilization [18] .
Despite the positive effects of Ghana's National Health Insurance Scheme (NHIS) on maternal and child health outcomes [19] [20] [21] [22] [23] , there are growing concerns of inequities [24, 25] , both among the insured and the uninsured populace [26, 27] . Although insured women in Ghana are more likely to use maternity care services more than once through the positive mediation of health insurance [22] , other studies have reported that some insured population groups may not use health services at all in some settings [28] [29] [30] [31] . To promote insured population groups' use of health care services, tackling user negative perceptions of health quality and satisfaction preferences are important [31] . Studies on determinants of quality and satisfaction on women's use of health services in Ghana are reported across general population groups [1, 12, 15, 32] . Other evidence of health insurance impacts on poor households' access and demands on quality of health care services exists [33, 34] . Dixon and colleagues assessed, at a national level, member perceptions of service provision using the 2008 Ghana Demographic Health Survey (GDHS) [35] . A previous study also examined insured and uninsured patients' satisfaction with the National Health Insurance Scheme (NHIS) in Ghana [14] . However, little is known about insured patients' expressions of health service quality in Ghana. Thus, this study was conducted to examine the socio-demographic and individual/household background factors that influence health care service quality among insured Ghanaian women.
Methods

Data source
Data from the 2014 GDHS was analysed. Detailed survey methodology has been described in the final report by the implementing partners [36] . Women were eligible as respondents if they were aged 15-49 years. DHS surveys apply standardized data collection instruments for data gathering to inform health policy planning and implementation at country levels. The 2014 GDHS applied a two-stage sample design that allowed key national level indicators to be estimated countrywide followed with a systematic sampling of households for enumeration [36] . The two stage sampling yielded 427 clusters (216 in urban areas and 211 in rural areas). An enumeration exercise was conducted between January-March 2014 that selected 30 households from the 427 clusters nationwide, providing a total sample size of 12,831 households. Data collection was conducted between from September to December 2014. The GDHS has undergone modifications since 1988.
In the 2014 survey, the information collected from women included birth history, child mortality, and knowledge and use of family planning and fertility preferences. Others included antenatal, delivery, and postnatal care, breastfeeding and infant feeding practices, vaccinations and childhood illnesses management, women's empowerment and work outcomes, contraceptive knowledge, awareness and preferences, women and child health and feeding practices, and anthropometric indicators of children. HIV/AIDS knowledge, awareness and practices, children and women medication care, health insurance use, services received with use of health insurance, outof-pocket (OOP) payments for health, women employment and health outcomes, and socio-demographics of respondents. Our study used data on insured women's assessment of health services quality and OOP payments for health. Only women who reported having valid health insurance (n = 5,457) were included in the analysis.
Dependent variable
The dependent variable assessed was insured women's account of service quality. An index for quality of health care services use was constructed using four variable questions from respondents; pay out-of-pocket for drugs and services, received good service last time, whether service was not covered by the NHIS, and the ease of accessing health care at point of use.
Construction of dependent cluster membership variables
A two-step cluster procedure for the naturally identifying exploratory natural cases/objects within our data was applied. Cluster analysis is a multivariate statistical technique for grouping cases based on the homogeneity within groups and heterogeneity across groups. The process of clustering enabled the construction of an index the dependent membership variable (perceived health service quality). Cluster analysis has been used previously on understanding focused maternity care in Ghana [22] . Clustering employs an approach to segregate data based on individual responses using log-likelihood distance measure. Since the dataset applied contained both categorical and continuous data, the two-stage clustering procedure is usually preferred [37] . The first clustering approach was the construction of quality index on health services use using the four variable questions described above. The second clustering approach was used to construct the membership variable index for user satisfaction following the same procedures described in the first clustering approach. Overall, common procedure patterns were observed in all estimation. All clustering procedures were set at maximum of four clusters since automatic clustering generated only poor and fair cluster patterns. Four clusters resulted from clustering procedure. Silhouette measure of cohesion and separation for quality showed good quality (> 0.5).
Independent variables
Individual socio-demographic variables in the analysis included women's age, marital status, geographical region (10 geographical divisions), religion, highest educational status, religion, parity, literacy, and place of residence.
Household variables included in the analysis were decision making for respondent use of contraceptives, person who usually decides how to spend respondents earning, and decision making on meeting respondent health care needs.
Statistical Analysis
Statistical analysis after clustering procedures was performed in two folds: descriptive and inferential analysis. SPSS version 21 (IBM Corp., Armonk, N.Y., USA) was used during the clustering and exported to STATA version 14 (StataCorp LP, College Station, TX, USA) for further analysis. Further analysis using multiple regression was conducted between service quality significant outcomes to predict service quality among insured. Statistical significant levels were set at (p < 0.05).
Ethics and data protection issues
Permission for data access and use was granted by the DHS MEASURE program. Ethical consent was obtained from individual respondents during data collection in 2014 by the DHS program implementers. We strictly adhered to the purpose of our request for data access for knowledge dissemination. Table 1 summarizes the socio-demographic variables assessed in the study. A high proportion of respondents was within the age categories 15-19 and 25-29 years and were married (49.3%). The Upper East Region had the highest record of respondents (11.5%) with the least from the Central Region (7.6%). Secondary level education was high (53%) with an equally higher number of respondents unable to read and write. Urban respondents represented 50.8% while 49.2% were rural residents. The majority of respondents (56.1%) indicated joint decision making with partners in meeting their health care needs. Descriptive cluster groups and socio-demographics are presented in Table 2 . A total of 2,673 individual responses were clustered into four cluster groups: cluster 1 (17.62%), 2 (23.08%), 3 (23.5%), and 4 (35.8%). Based on cluster outcomes, the four clusters can be grouped as: adequate care quality for cluster 4, average quality for cluster 3, less adequate for cluster 1, and poor quality for cluster 2 (see Table 2 ). A high percent (72.8%) of insured women in cluster group 1 indicated they made OOPs for drugs and services. OOP was not reported by those found to have adequate quality (cluster 4). Average care quality cluster (cluster 3) had the highest number of respondents reporting receiving services not covered by the NHIS. Cluster group 2 respondents (14.6%) indicated they received poor quality of care services provided at point of use. Reasons for poor quality ratings in cluster 2 were due to difficulties associated with receiving care (25.6% attributed to this). Age groupings was significant with the quality of health services (χ 2 = 40.6, p ≤ 0.002). Overall, geographical region of respondents was significant to expressions of insured service quality (χ 2 = 495.4, p ≤ 0.001). Within the regions, respondents in the Eastern region were more likely to have paid OOP for drugs and services, as they represented a high percent (20.6%) of responses in cluster 1. Poor quality standards were frequently reported in the Volta region (19.1%) as the region was clustered in group 2. The Upper East region had an average quality reports, as more respondents (21.5%) in this cluster are associated with cluster group 3. The BrongAhafo region had more respondents (13.5%) clustered in group 4. The analysis further showed that those who could not read at all were mostly involved in clusters 1, 3, and 4, which accounted for 49.7%, 57.8%, and 49.4%, respectively. Those who were able to read whole sentence were also involved in cluster 2 (50.6%). Literacy levels were significant at χ 2 = 69.232 and p < 0.001. On place of residence, the estimation showed urban residents were more positively correlated with indicating quality ratings of health services compared to rural residents (χ 2 = 70.29, p < 0.001). Ethnicity and an individual's educational status had significant associations with the quality of health care services. Table 3 summarizes multiple regression results to predict insured women's views on the quality of health services use and socio-demographics. The output shows that the independent variables predict the dependent variable, F (10, 2662) = (4.59, p < .05). The highest educational level had the highest predictor influence holding with a coefficient of 0.15; this was followed by place of residence with a coefficient of 0.08.
Results
Respondent's socio-demographics and cluster findings
Regression Analysis Findings
Discussion
This study examined background and socio-demographic factors that predict health care service quality among women insured under the NHIS in Ghana. Using the 2014 GDHS, we found that quality of health services delivery does influence out-of-pocket payment levels among insured women. Patients' perceptions of low quality for meeting their health care needs will necessarily equate to patient's making OOP. This evidence is supported by earlier studies that reported that patients tend to choose services that provide high-quality care [38, 39] , even when they know they have to endure OOP payments. Insured women who received less adequate care from this study paid more OOP for drugs and services compared to other cluster groups. Expectedly, OOP payments were less reported by those found to have received adequate care quality. Insured women who indicated poor care quality did not frequently report OOP payments. Studies corroborate that patients who pay OOP often receive better or more quicker services than others [40, 41] . This has the potential to impact equity issues for health care access in Ghana [42] , particularly among insured population groups. We posit that, rising OOP payments among insured population groups to access care may exacerbate drop-out rates and enrolment levels for NHIS in Ghana. Policies that improve NHIS subscription and enrolment and those that ensure continual quality improvements for health services delivered are needed to improve quality care in Ghana. Another addition to existing evidence in Ghana on health insurance and maternal care outcomes from this study is that women's reports of average or less care quality for primary health care services may be due to their perceived categorizations that some services were not covered under health insurance. The overall effects of poor quality of services among the populace insured under the NHIS in Ghana has the potential to deflate the primary purpose of the policy that is aimed at reducing household catastrophic health effects. A study in Burkina Faso that examined drop-out rates of patients insured under a community-based health insurance scheme found patients' unsatisfactory quality ratings as one of the causes for drop-outs from the scheme [43] . Providing inclusive structures and opportunities to involve patients in all areas (rural/urban) in knowledge dissemination and operational modalities of the scheme has the potential to address many wrong notions and perceptions of services covered under the NHIS. There is also the need for NHIS managers and policy stakeholders to assess novel ways of bridging inequity issues by not only enrolling pro-poor population groups, but ensuring that services are adequate, timely, and address users' health needs. We also found that insured women's expression of poor quality primary health care services was due to difficulties in accessing care. In examining this further, we can posit that multiple non-service oriented provision and utilization barriers could affect insured client's quality of services ratings. The potential for health systems in developing countries to be urban and clinic oriented is known [44] [45] [46] . A more clinic-oriented and urbanized health system has the potential to introduce inequity issues on access among insured groups. In Ghana, a myriad of factors including poor environmental birthing room conditions for women [47] , poor provider-patient relations, and clients' low quality perceptions of clinic level services [48] have been documented to impact general maternal health care utilization. The mechanisms through which the Community Based Health Planning and Services (CHPS) concept in Ghana could be used to reach most rural population needs for improved quality of care requires further evaluation. There is a need for policy shift under the CHPS concept to move beyond access to care to integrating value-based models of care that guarantee quality care improvements for both insured and uninsured populations. The recently launched national quality healthcare strategy geared towards meeting health quality is commendable. Nonethelss, we advocate for further measures aimed at addressing the six major domains of health services quality: safety, efficiency, effectiveness, patient-centred, timeliness, and equity. The domains require multiple stakeholder involvement and a health system that is integrative for it to be able to address unmet needs in Ghana [6, 49] . To further address the health needs of both insured and uninsured populations the health system structure (primary, secondary, tertiary) must be adequately aligned with any policy on quality improvements in the medium to long term.
Furthermore, literacy levels among insured women predicted quality of primary health services among the insured from this study. Other studies have established literacy levels and its effects for better health outcomes [50, 51] . In other literacy studies, the evidence shows that literacy has the potential to reduce income-related disparities [52, 53] . This has potential to positively influence the levels of health care services use. Health care literacy potential for attaining the sustainable development goals (SDGs) in Nepal is documented [54] . By extension, health literacy could be envisaged as a potential catalyst for accelerating progress towards the attainment of universal health coverage (UHC) in developing countries. Socio-demographic factors including geographic region, education, ethnicity, literacy, and place of residence were significant influencers for care quality among the study participants. This is not surprising given the established literature regarding the effects of these factors on health outcomes [55] [56] [57] . Our results, however, rate educational status as the most significant predictor of care quality among insured Ghanaian women. Educational attainments and its roles in advancing not only health quality needs, but general care access among other groups are also documented [57] [58] [59] .
Overall, an NHIS system that allows for receiving and tracking insured patients' complaints of the quality of services provided at health facilities will be useful in infusing standards checks with service providers ensuring high standards of care delivery. The system should be able to support the national health insurance authority (NHIA) to institute proper disciplinary measures to poorly rated providers who offer services under the NHIS. A committed and strategic purchasing policy that provides a clear pathway for ensuring allocative efficiency of NHIA funding needs should be formulated and implemented. Our study has some limitations. DHS data collected in 2014 is applied. Our analysis was based on secondary data from DHS, and not all potential variables that could have been of interest were available. Although we established educational attainment as significant predictor to care quality, the inclusion of other contextual socio-demographic variables such as decision making on care seeking, male partners' support, and control among others may potentially influence the outcome. In addition, our study population included only women of reproductive age and as such our findings may not be applicable to other population groups receiving care under the NHIS.
Conclusion
The quality of health services influences OOP payment levels among insured women under the NHIS in Ghana. Factors including educational status and literacy level predict high care quality among insured women in Ghana.
To address health needs of both insured and uninsured population, health system structures must be adequately aligned with policies on quality improvements in the medium to long term. NHIS managers and policy stakeholders need to assess novel ways of bridging inequity issues among poorly insured groups. A more supportive health insurance system approach that shifts towards introducing value-based care models for patients, insurers, and health care providers could be supportive in improving quality standards. There is a need for further policy discourse and research on best practices on how value-based health financing models could be integrated into Ghana's health insurance scheme. Such policy shift has potential to improve efficiency and be a critical component of long-term strategies for driving a health for all agenda in Ghana.
